Abstract:The simultaneous iterations reconstruction technique ( SIRT) is one of several reconstruction algorithms of the ART family. It is used widely in tomography because of its convenience in dealing with large sparse matrices. Its theoretical background and iteration model are discussed at the beginning of this paper.
The theory of graphy water vapor tomo-
It is assumed that the distribution of water vapor in each grid cell is homogeneous during a short period.
When a GPS signal crosses the atmosphere , it is cut into several lines by supposed grid cells in the atmosphere; thus, the observation equation [s] can be described by ( 
1)
The matrix fonn is AX=SWV (2) where A is the coefficient matrix with all intercepts crossing the grid cells , X is the unknown parameter 
where H and V are the horizontal and vertical coefficients, respectively.
The simultaneous iterative reconstruction technique
The SIRT is , in some ways , an improvement of the ART. It evaluates only one correction term for each grid cell that considers all observations. The correction term is therefore independent of the order of the con-
l. The iteration can be described by 
2 Algoritbm experiment and analysis
The relaxation parameter is one of the key factors that determines the convergence of the algorithm ; therefore, the value should be chosen properly. In our study , an optimal search strategy was adopted using stop criteria for which the mean difference ( MDIF ) and root-mean square ( RMS) would converge during iteration. As figure 2 shows , the data range is from 0 to 1 , and the search step is 0. 01. When A is added to 0. 12, the iteration converges; meanwhile, MDIF and RMS decrease and finally reach their minima. Otherwise , the iteration diverges. In this case , the optimal value of A is 0. 12. After determining the relaxation parameter, the efficiency of the iteration should be analyzed. 
Conclusions
1 ) The relaxation parameter is the weight of corrections. It is very important because it affects the efficiency and quality of iteration. In this study , A spanned from 0. 01 to 0. 12, and the optimal value was 0. 12.
2) The SIRT algorithm relies on an initial value. A
proper initial value can not only improve the iteration efficiency hut also produce an accurate result in the case of inhomogeneous observation distributions.
3) MDIF and RMS are considered to be the stop criteria. They converge to small values after 100 iterations. Because the SIRT uses a full correction strategy, an excessive number of iterations will induce individual deviations, although the results improve with the increasing number of iterations.
Overall, the tomography process is influenced by various factors. Moreover, the SIRT algorithm should he improved in future studies. 
